Protein kinase C activators work in synergy with specific growth factors to initiate tyrosine hydroxylase expression in striatal neurons in culture.
Our previous studies indicate that, in the noncatecholamine (non-CA) neurons of the striatum, expression of the gene for the CA biosynthetic enzyme tyrosine hydroxylase (TH) can be initiated by the synergistic interaction of acidic fibroblast growth factor (aFGF) and a second partner molecule. In this study, we sought to determine whether the activators of protein kinase C (PKC) signaling pathways, either alone or in conjunction with various growth factors, is sufficient to induce TH in striatal neurons. We found that when the active beta from of 4 beta-12-O-tetradecanoylphorbol 13-acetate (TPA), but not the inactive alpha analogue, was incubated in the presence of aFGF, basic FGF, or brain-derived neurotrophic factor, TH expression was initiated. Activation of the PKC pathways alone (in the absence of growth factors) did not mimic these effects, suggesting that multiple pathway activation is required for novel TH expression. Although other specific activators of PKC were effective growth factor partners, TPA was the most potent with an ED50 of 0.008 muM. Conversely, inhibitors of protein kinases, such as H7, H8, or H89, prevented the expression of TH by aFGF and TPA. Because pretreatment with protein (cycloheximide) or RNA synthesis (amanitin and actinomycin D) inhibitors eliminated the inductive effect of aFGF and TPA, we conclude that de novo transcription and translation are necessary for the expression of TH after convergence of both PKC and growth factor pathways.